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Dr.  Ostcrtag  and  Dr.  Bugge 

Investigations  on  a  flapa^-like  disease  of  cattle  ("benign  flaps", 
stomatitis  papulosa  bovis  specifics).  ( Untersuchungcn  uber  eine 
maulseiicheahnliche"  Zrkrsr.kur.g  des  Rindes  ("gutartige  Maulseuche", 
Stomatitis  papulosa  bovis  specifics)). 

Z.  Hyg.  Haustiere  1:  3-20  (1906). 

Maulseuche" ,  literally  translated,  means  "mouth  disease”.  An  old  German- 
Rnglish  dictionary  printed  about  the  same  year  as  this  paper  gave  the 
translation  "flaps",  a  term  used  in  veterinary  medicine. 
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:n  the  zpr in  :  of  l$-0i,,  when  bavarian  Ice.'  vcc  r.zvcd  fren  rich  ca  iuri  land 
to  the  cattle  yard  for  sale,  an  infection,  which  reached  epidemic  proportions 
and  affected  the  mucous  r-.o.r.h rar.es  of  the  r.oeth,  was  observed  anon-;  the  cattle. 
The  disease  spread  quickly  among  those  sr.ir.cls  which  had  been  in  contact  with 
the  bavarian  cattle.  The  disease  aroused  very  great  interest  since  is  symptom, 
ware  easily  eo  osea  with  those  of  foot-and-mouth  disease.  Through  the  cordial 
intervention  of  Dr.  Amt,  Veterinary  Surgeon,  and  the  willingness  cf  ;.r.e  manage* 
r.ent  of  the  cattle  yards,  on  6  Kay  190li,  we  were  able  to  obtain  an  an  nal  which 
was  still  sick  for  use  in  our  studies.  This  animal  served  as  the  source  of 
material  for  all  our  later  studies. 


Findings  In  The  Case  of  Spontaneously  Ill  Cattle 
The  steer  was  five  years  old  and  in  good  health  from  a  nutritions!  point  of 
view.  The  general  state  of  health  had  not  been  impaired.  In  particu! ir,  there 
was  no  elevation  of  the  body  temperature^  (39^C)  as  a  result  of  fever.  The 
animal  consumed  the  hay  that  was  made  available  to  it  with  a  good  appetite, 
foiivation  persisted  both  before  introduction  and  during  eating. 

Local  conditions:  upon  opening  the  oral  cavity,  one  observed  on  the  front 
rice  of  the  hard  palate,  many  lentil-  to  five-pfenning*-sixed  area  with  fairly 
veil  cefined  edges.  These  were  rather  prominent  over  the  whole  area.  The  foci 
were  separated  from  the  healthy  tissue  by  a  narrow,  ca.  1-1 ns  wide,  grey- 
red  cone  which  gradually  changed  to  red  in  color  as  it  approached  the  nner  area. 

In  their  centers,  the  areas  exhibited  a  yellowish-grey,  thick,  partly  finely  anc 
partly  coarsely  granulated,  torn,  surface  area#  The  yellowish-grey  nass  was  stuck 
solidly  to  the  underlying  layer  of  tissue  and  could  be  neither  removed  like  a 
.c  .brar  :  r.or  otherwise  easily  removed.  Several  such  areas  of  lentil  to  pfennig  ize 
r~ A~'r pfennig"  i3  a  jonan  coin. 
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ecus  r. ~..lran.s  of  -he  cheek  in  every  esse.  In  addition, 
c.  1-1 1  cn  in  cl ar.ot-;r  were  found  on  the  mucous 
11-  of  tr.j  tongue  near  to  the  frenulum  of  thn  torque* 
uhnir  u-uo,  thes-  foci  vere  identical  to  the  disease 
with  rc-rrss  to  their  characteristics  (see  the  table 
h.r  (iatuo)  of  the  Journal). 


----- - .  c...  rM*V  ''r.-.-l-*-,',  -•  3> 


Taj  invent .gatt 


;f  the  food,  the  water,  and  the  stable  yielded  no  support 


!or  the  :."ootheaie  that  the  aapcarar.ee  of  the  disease  vas  the  result  of  the 


Cwi'r.c w  o*  <i 


physical  or  chemical  noxious  cger.t.  Rather,  it  was  concluded  that 


:he  disease  developed  after  the  exoosure  of  the  subject  to  another  diseased 


.  in  order  to  obtain  this  evidence,  frora  the  diseased  cattle,  three  foci 
present  or.  the  underside  of  the  torque  were  excised  along  with  a  small  portion  of 
normal  tissue  and  were  cr. ployed  for  the  transmission  studies  that  were  carried 


gu-.  using  calves  and  older  cattle  at  the  Hygienic  Institute.  A  portion  of  the 
„ trials  was  preserved  immediately  after  removal  in  formalin  and  concentrated 
sublimate  solution  for  later  histological  examinations. 

Tr.e  cxcircd  mucous  m_rr.br  or.  as  were  inoculated  into  five  calves  which  had  been 


in  the  study  stables  of  the  Hygienic  Institute  since  autuan  of  1903.  Transmission 
occurred  via  the  rmco.c  membrane  material  and  was  carried  out  in  the  fallowing 


manner:  the  tongue  was  drawn  out  of  the  nouth;  hereupon,  the  mucous  membrane 
r.  •  •  frenulum  of  the  tongue  was  pierces  with  a  pair  of  scissors  and  with 
t:,.,  _-nu  of  the  closed  scissors,  a  1-2  es-deep  incision  was  nado. 

_ r.  such  pockets  as  those,  a  particle  of  the  mucous  membrane  from  the  sic>: 
...  w^s  enclosed  and  the  inoculation  vas  sealed  by  simultaneous!/  passing  a 
*.•  ;  or. rough  th<.  edge  of  the  pocket  and  the  inserted  material. 
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After  two  to  four  days  in  all  the  calves  thus  inoculated,  a  strong  to  weak 
reddening  3nd  swelling  occurred  at  the  site  of  inoculation.  After  six  to  seven 
days,  howaver,  these  symptoms  of  inflammation  gradually  receded  in  tr^  area  of 
tho  wound.  Up  to  the  twelfth  day  after  inoculation,  no  suspicious  lesions  wore 
observed  in  the  oral  cavities  of  any  of  the  experimental  animals.  In  addition, 
nono  of  the  animals  exhibited  a  diminished  appetite,  decrease  in  weight,  or 
change  in  body  temperature.  Suddenly,  on  the  thirteenth  day  after  inoculation, 
there  appeared  at  the  site  of  the  inoculation,  small,  dispersed,  red  spots. 

Findings  By  Inoculation 

Calf  No.  1,  male  j/h  years  old,  red  and  white,  in  a  reasonably  good  state 
of  health.  On  20  May,  lli  days  after  transmission  of  the  inoculum  to  this  calf, 
six  mustard  see  to  lentil-sized  areas  wero  visible  on  tho  bottom  of  the  tongue 
at  various  distances  from  the  site  of  inoculation.  Additional  areas  with  the 
same  appearance  were  found  near  the  first  molar  tooth  and  on  the  inner  side  of 
the  Iflwer  lip.  The  surface  of  the  small  spots  was  smooth,  while  the  larger  ones 
exhibited  a  light  granulation  in  the  center.  Upon  more  precise  inspection,  it 
could  bo  seen  that  in  th*  middle  of  these  areas,  there  was  tho  loss  of  substance 
such  as  would  be  found  if  someone  had  used  a  hole  cutter.  The  center  of  the 
spots  lay,  therefore,  about  -y  to  >-  mm  below  the  level  of  the  inf  lammed  adjacent 
tissuj  of  the  infect'd  area  and  was  surrounded  by  steep  walls.  The  centers  of 
larger  ^pots  had  a  gray-red  color  and  a  granular  appearance.  After  two  days, 
the  feel  had  attained  the  size  of  a  pfenning-piece  or  larger.  Their  centers 
assumed  a  yellowish-grey  color  and  after  two  more  days,  two  of  the  foci  had 
achieved  the  size  of  a  10-pfermig  piece  and  had  grey-yellow,  broken  centers. 
Between  the  sixth  and  eighth  days,  the  red  ,r:  ■  r.rs  around  ■-.os-’  af  the  round 
disease  foci  appeared  to  fade,  and  in  their  place,  a  patch  of  smoc -h,  dull-red 


1 


..  1*1.1  ...  1 .  j. ‘-o  form.,  ir.i  s  coon  reached  the  he  el  thy  mucous  membrane  on  ora 
side  so  mat  v..--  disease  feci  frequently  assumed  a  crescent  shape  after  acne 
L T.vm  1...  ..  II -red  y.-c:.  u  as  :.,11  a:  at  the-  borders,  the  formation  of 
r..-..  1  l*c; .  ae.ar.e.d  ran  inly,  f.e*  a  r  :  It,  fear  Lean  days  after  formation 

of  ta  .  at,  l'..  blu.-sted  area  could  1.  differentiated  from  healthy  mucous 

,-fj  t  ..  .-.lid  reddening  ar..i  availing.  Tr.c  lost  remnants  of  the  disease, 

) :..-rw  at  11  •  a  re  stable  up  to  v..a  months  after  the  onset  of  the  first 
sy.ptsns.  Later,  this  calf  -was  infected  once  more.  During  or.  inspection,  vhich 
vac  c  arried  cut  three  rr.ontns  after  the  first  trancmicsicn  study,  va  found  in 
t:.a  oral  cavity,  the  lips,  the  hard  palate,  the  checks,  and  the  tor.  tie  areas  of 
inf' c tic.,  like  those  already  described.  These  lesions  receded  quickly  but  new 
lesions  appeared.  The  result  was  that  the  animal  exhibited  forms  cf  mild  lea  ions 

s 

in  various  stages  of  development  for  several  months  after  infection* 

Calf  ho.  II,  rale,  red-white,  3 A  years  old,  in  good  state  of  health.  Cn 

21,  on  this  ar.i'.r.l  vcrc  observed  on  the  underside  of  the  tongue,  three  lintel- 

ci..  ..  jccy-rcf. ,  sharply  circumscribed  area  with  red  borders  of  ly  mm  thickness. 

I:  *.-..es  ’..are  p  rlminent  on  the  surface  and  had  partially  divided  centers. 

.  ha  se  i tales ^  edge  of  the  intermaxillary  bona  and  the  first  molar  toeth, 

'...c  folv...  «... -felted  four  lintel-sized,  greyish -red,  somewhat  raised 

.  These  clo  not  spread  any  further  but  did  develop  a  groyis  .-yellow 

car.:..,  vhich  w-.tau.sjer.tly  turned  to  a  yellow  color  and  bccano  lumpy,  :*y  2C  May, 

V.  ...•  ... vaor.ee  vss  detectable  only  through  a  diffuse  reddening.  Cr.  20  Jia y,  several 

wised  fcci  mere  found  on  the  inner  side  of  the  lower  lip  across  from  t-.e 

lv:  *  :.~v*lla.  In  a  sirilar  area  on  the  upper  lip. was  noticed  a  grey-yellow  lesion 

about  the  site  of  a  fl.o  pfennig  piece.  Daring  this  expansion,  the  infection 

spread  to  the  connective  tissue  of  the  lip.  After  this,  firstly,  the  area  and 

? 


folds  of  the  mucous  membrane  of  tha  lips  disappeared.  Tho  infected  port  was 
raised  above  the  background  by  about  1  mm  and  assumed  o  grey-red  color.  Up 
to  now,  the  surface  had  been  uniform.  After  two  days,  the  inr.or  area  of  the 
patch  contrast'd  . .  .r;-ly  with  the  surrounding  larder.  Tho  color  gradually 
assumed  a  grey,  grey-yellow,  end  dirty  yellow  tone.  Repeatedly,  there  now  formed 
from  the  center  a  trail  across  the  healthy,  surrounding  mucous  membrane,  and  in 
tr.in  way,  the  crescent  form  on  tho  mucous  menbrano  was  produced.  However, 
healing  ireaucntly  occurred  simultaneously  from  within  and  without.  Or.  the 
mucous  membrane  of  tho  lower  lip  laying  near  the  maxilla,  tho  healing  process 
prcccdod  much  slower  than  was  observed  elsewhere.  The  tesselation  of  the  connect¬ 
ive  tissue  of  the  lips  was  still  missing  after  sloughing  off  of  the  yellow  mass. 

The  newly  formed  epithelium  at  this  site  was  t  iginally  thickened  and  after  several 
weeks,  the  first  sulcus  formation  appeared. 


After  tho  process  at  the  area  mentionod  had  formed  again,  the  mucous  membrane 
in  the  ere a  of  the  subllnqual  caruncle  became  infected.  In  this  case,  the  lesions 


on  tho  mucous  membrane  assumed  irregular  shapes,  and  th3  v'*aling-up  process  pro¬ 
ceeded  ;...;oh  mere  slowly.  This  was  accomplished  a  mont..  ser  than  with  the  pre¬ 
vious  area.  The  healing  process  began  in  the  middle  as  well  os  at  the  edgos. 

Ca  2 h  Hay,  in  tho  lower,  inner  corner  of  the  right  nostril,  a  light  circum- 
ccrib-c  reddening  appeared.  In  tha  days  that  followed,  the  center  became  grey, 
assumed  she  size  a  ten  pfennig  piece,  and  later  exhibited  a  more  grey-yellow 
coloration.  Also,  as  the  beginning,  the  area  and  folds  of  the  muzzle  were  swollen 
and  indistinct.  Healing  commenced  simultaneously  at  both  the  middle  and  the  edge- ■; 
after  new  formation  of  epithelium,  the  area  was  raised  up  above  the  surface  by  its 
thiclv.oss  and  still  showed  for  some  time  longer  a  color  inclined  to  yellow.  After 
even  a  longer  time,  the  folds  also  reappeared.  Tho  disease  did  not  appear  to  pro¬ 
duce  am.;,  losions  on  the  epithelium  of  the  muzzle  glands,  however,  this  area  V3S 


dry  during  the  illness 
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Z:~  Jn.  cap  ;.f  Cull'  IT,  thu  Icsicr.s  that  c 2 cur red  as  a  result  of  ino- 
cu'atior.  suddc  ly  ippy-arva  alrsat  ccr.pletely.  However,  a  relapse  occurre  d 
ar.u  1«  pier,  a  irr....r  -J  or.  who  r.ucaup  r .  r.srar.a-  of -the  oral  cavity,  but  in  a  milder 
fc; ...  rec:-.»r/  row  p.*«.s-oc->d  slowly  and  -f.-C-n  it  was  complete,  a  third  in- 
.cc.xCuc  -.rccccs  o r  :  ;.rv c. 

L'ur.r.  Ccstr  .r  .  c:'  the  ar.ir.al  in  the  r.!cdle  of  July,  numerous  effected 
or  i  ;  „  or.  ...e  us  per  arui  lower  lips,  cn  the  hard  palate,  on  the  underside  of  the 
ter.;;-.:.-,  r..-.d  cr.  ths  nuzzle  were  found.  In  addition,  on  tho  soft  palate  and  cn 
tie  siCc  cf  the  r.o-th,  tvo  areas  vith  greyish-yellow,  tom  centers  and  red 
r.arjuv.p  •..arc  ohsci-.vd.  Asia,  there  were  similar  areas  observed  in  the  throat. 
Analogous  lesions  wore  absent  from  the  stomach  and  intestine  as  shown  by  the 
posa-r.or— vn  examinations. 

Calf  Ho.  Ill,  black-white,  nale,  3/h  years  old,  very  good  health.  On 

2C  four  dirty  yellow-grey,  sharply  circumscribed  patches  wre  found  on  the 

muzzle  below  the  nostrils.  These  stood  cut  prcainontly  against  the  surroan;  ing 
# 

tissues.  Ir.  the  niddlo  of  the  lower  lip  was  found  a  2  ca-vldo,  round  lesior. 
which  was  rcccyr.iroble  by  three,  differently  colored,  concentric  rings.  The 
rir.~  was  dirk-grey;  the  second  was  tinted  slightly  yellow;  and  the 
cr:._.  .  .  l.;~  v.r.  y.  1 1  .-v-grey.  The  area  was  proa irtont  cn  the  surface  and  was 
V  raouL  -vw:.  tX  cn  from.  the  right  comer  of  the  south,  a  lesion  was 

r  hath  t.-.c  u-per  a:.J  lower  lips.  These  lesions  were  cn  the  connective 
the.  1.:  utoch  about  X  an  above  the  normal,  surrounding  tissue. 

I.,  .  .ft  cc.._r  ...  ur.e  rcuih  were  found  similar  lesions.  The  lesion  on  the 
ur.  . vac  the  ~  of  a  ten  pfennig  piece  while  the  one  on  the  lever  lip 
was  ...t^l-siecd.  ..  .  all  these  areas,  a  characteristic  dryness  was  noticeable* 
Cr.  .....  deathless  a.*. .  of  the  Jaw  were  found  several  hemp  seed-si  zee  lesions 
whicr.  ware  surrounded  by  bluish-red  cones  end  vara  rather  noticoabla.  These 


voro  each  about  2  cm  from  tho  center, 
on  tho  loft  sic;-,  a  ':hcr  similar  area 


Semevhat  further  removed  from  tho  center 
ws  present.  In  this  case,  the  center 


lay  \  j.;m  lx.- lev  the  r - ?al  neighboring  tissues  thus  giving  the  nppo.irnr.cn  of  a 

erst •.•■.■-11  ':o  lc:  ,th  steep  walls.  Tho  area  had  a  grey-red  color  and  a  granu¬ 

lar  ■:  .  u.-'Jocc*  On  .....  inside  of  the  upper  lip  on  th.e  mucous  membrane  at  those 
pi;-'  \,i.;re  th*  t;  -.  e  first  incisions  ccma  to  rest,  ware  found  three  lintel* 

sir-o.;,  y.'llovisi.-g;'-.  y,  sharply  circumscribed  lesions,  which  were  surrounded  by  a 
rod honed  none.  Tho  Interiors  of  the  foci  were  separated  from  the  swollen  mucous 
membrane  by  steep  walls  and  had  a  granulated  appearance.  At  tho  edgo  of  the  herd 
palate  near  to  the  soft  palate  wore  found  ^0  to  50,  1-3  mm-sizod,  ohdrply  circum-  • 
scribed,  red  patches  which  were  slightly  raised  above  the  surrounding  tissue.  It 
was  noted  that  these  lesions  in  particular  were  present  on  the  fimbriated  bordors. 
on  the  undersido  of  the  tongue  and  on  tho  frenulum  were  found  twelve  of  the 
areas  described  above.  In  a  few  days,  these  attained  the  size  of  a  ton  pfenning 

piece  and  by  that  time,  a  yellowish,  segmented  center  end  a  raised,  reddish 

peripheral  a  one  could  be  seen.  The  site  of  inoculation  was  3  cm  long,  1-i  cm  wide, 
and  had. swollen,  yellowish  edges. 

The  lesions  on  the  mucous  membrane  were  distinguished  by  their  size  and  depth. 

Par*-5  "ly _ erv  -ore  the  lesions  on  tho  insido  of  the  lover  lip  and  on  that 

ares  of  the  mucous  membrane  in  contact  with  the  incisors.  Individual  lesions 
located  on  the  hire  ..'late  reached  tho  size  of  a  mark-pieco  in  a  few  days.  During 
the  ccurc-  of  t.*._  1  *  .•  .-ss,  there  was  a  very  consplcous  sweetish  odor  from  tho  oral 
cavity  which  persio-.d  for  a  long  time.  In  the  case  of  Calf  No.  Ill,  the  process 
of  healing  took  a  long  time  in  spite  of  the  fact  that  it  bogon  at  the  centers  as 
wall  as  along  tho  edges.  Because  of  the  new  lesions,  the  illness  persisted  until 


October, 


? 


;  0«  ~r;'j 


bus  hue  or.ly  s 


crj  «...c  u*."  r 


Through  tho 


viiiasly  r.-jr.ticncd  calves  ( ’.’cs.  IV  and  V)  were  sick  on  20  Xay 
r.reciod  arcs  in  the  region  of  the  edges  of  the  herd  palate 
f  the  tr.r.gu»i*  Tn-so  healed  again  quickly, 
y.-eo  :.:are  calves  (h’es.  VI,  VII,  and  7111 )  vvre  inoculated 
s  h'o;..  I,  II,  sr.d  III.  Vr.er.e  anirals  tccr.r.c  ill  vithin 
.st  *-.trt,  exhibited  syr.n'.ens  thich  v°rc  the  some  as  those 
. .  r-7II.  Aslo,  in  the  care  of  calves  VI  through  VIII, 
-nuer.tly. 

audios  it  vas  proven  that  the  illness  under  c  sc us si on  here 


«  ccr.vi 


wC  • 


Vrar.t-  i3sion  Studies  with  Hcod 

In  the  cate  of  the  five  calves  which  were  inoculated  or.  6  Kay  190li,  vith 
..•a  or-  »i  rating  from  spontaneously  sick  steers,  lesions  appeared  which 
_ !  lar  to  those  observed  with  the  three  later  study  sniaals.  At  the  ‘’irst 

;  lor.  of  calve.  Uos.  I  -  IV  on  20  Kay,  it  was  noted  that  the  lesions  did 

» 

r.a.  u_v  ''ep  at  the  site  of  inoculation  tat  on  the  smeous  aesbrane  nearest  ts  it  ift 
L; -  a. :  a a. lay.  Then  suddenly,  nuch  different  areas  of  the  oral  cavity  were 
aft.-:  ...  Frcr.  those  sudden  and  unpredictable  appearanco  of  tho  lesions  of  the 
dici  it  cc.-ld  be  concluded  that  the  agent  of  the  disease,  in  a  way  stellar 
to  t..-  ajeat  of  hoof-  and  -  nouth  disease,  was  carried  in  the  bleed  streae. 

I:,  order  _o  ucaorrsine  whether  or  net  this  was  the  caso,  transmission  studies 
using  the  trar.rfua.cn  of  blood  frer.  infected  calves  to  healthy  calves  was  carried 
cut.  /.  bacteriological  study  of  tha  blood  was  also  perforated.  C.i  21  Kay,  in  the 
cloy  aft«.r  tho  onset  of  the  f irst  synptess  in  Calves  Nos.  I -IV,  frxa  calf  Nc.  ITT, 
v'.-.ich  shoved  tho  severest  lesions,  blood  was  renewed  with  s  sterile  syring*  . 

1C  cc  of  this  blood  vas  injected  into  Calf  No.  IX  intravenously  and  10  cc  into 
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Calf  Ko.  X  subcutaneously.  Or.  23  May  ir.  ohe  cr..-.:  of  Calf  Mo.  IX  and  cn  2h  Mo y 
in  the  ccsc  of  Cold  do.  7.  '  or.. a  is  2-3  days  of  zcr  inoculation  with  blocd), 
symptoms  of  the  llV-ess  appeared.  V.'e  must  emphasize ,  however,  that  in  the  case 


’.'os,  and  X,  the  accidental  trana.nl tai on  of  the  disease  from  Calves 


Koa.  I-V  cannc:  !_■  excluded  completely  since  they  ware  taken  care  of  by  the  same 
attcr:’  as  Calves  I-V.  Ho  had  fed  tho  calves  infected  with  blood  first  and 


then  disinfected  himself  before  feeding  Calves  "os.  I-V.  In  spite  of  this, 
the  possibility  still  remains  that  Calves  IX  and  X  were  not  infected  by  the 
blood  inoculation  but  rather  accidently  by  disease  products  from  the  mouths  of 
calves  Mss.  I-V.  The  appearance  of  the  disease  in  Calves  IX  and  X  was  quite 
similar  to  that  described  for  Calves  Nos.  I-III. 

In  the  case  of  Calf  No.  IX  (intravenous),  on  23  Kay  the  muzzle  appeared  to 
bo  the  chief  area  concerned.  Particularly  on  the  lower  half  of  the  nostril  were 
found  numerous  poppy- seed- sizes  round  patches  which  were  slightly  raised, 
lightly  granulated,  and  appeared  to  be  ppaque.  Their  centers  were  sunken.  They 
were  bordered  by  steep  walls  and  lay  about  1/3  mm  be  lev;  the  normal  surrounding 
tissue.  The  unaffected  zone  surrounding  thesa  area  had  a  gloos  and  was  colored 
somewhat  darker  than  the  dark  grey  pigmented  muzzle.  By  2h  Kay,  the  finely 
granulated  patches  under  tho  surface  had  increased  in  size  so  that  the  largest 
had  almost  reached  the  size  of  a  hempsecd.  Also,  along  the  forward  edge,  several 
diffuse  rod  areas  ware  visible.  During  the  next  few  days,  numerous  red  patches 
developed  on  the  mucous  membrane  of  the  intermaxillary  bone.  These  had  a  dirty 
yells. -gray  color  ar.d  an  uneven,  shredded  surface.  Between  the  26th  ar.d  27th, 
these  poppy-  to  he:.../  o-d-sized  patches  were  visible  cn  the  lower  lip.  The  areas 
surre.  :r.rsing  the-.  v:.v  or.T.fcvnct  swollen.  Tho  disease  foci  lay  \  mm  below  the 
surf  .  .'.ad  steep  walls,  ar.d  were  finely  granulated.  At  these  areas  on  the  lips 

a:.i  .do,  the  z.  f lotion  was  lost.  Also,  the  nccules  in  the  folds  of  the  muzzle 


uue  no;.  secret 


a uC \«w* xr 


T;.o  first  area  or.  tho  muzzle  to  show  signs  of  in- 
coV'.tcc  vita  epithelium  for  the  most  part.  However, 


swelling  ar.i  dark  discoloration  of  the  ~rea  persisted  for  several  more  days. 

Also,  the  tcselaticr.  could  not  be  cistir.ctiy  seer,  for  several  more  weeks.  The 

t 

nuzzle  glands  b.gun  sucre ting  again  or.ly  after  r.:w  epithelium  had  been  formed  and 

the  avail ir.g  has  subsided. 

Cn  the  lover  lip  ar.d  on  the  lateral  surface  of  the  tongue,  only  mild  lesions 
appeared.  In  the  case  of  Calf  X,  several  of  the  foci  described  earlier  were  ob¬ 
served  or.  the  muzzle.  5y  25  May,  these  had  achieved  the  size  of  a  2C-p:>nnig . 

~it.ee  ur.u  had  a  direr  yellcvj  color  and  a  rough,  dull  surface.  Healing  of  the 
lesions  or.  the  mucous  membrane  of  the  mouth  occurred  quite  rapidly.  A  few  insigni- 
fic-v.t  iorior.  j  ...r..  -nd  tc  reappear  on  the  lower  lip  again. 

C.\  .  a  r.i.  .  e  .  ftcr  infection,  cirty,  grey-brown  scabs  wore  observed  on 
th»  shv no  of  calves  has.  IX  and  X.  After  a  week,  these  disappeared  again.  These 
scars  •..or;,  first  observed  ir.  the  case  of  calves  Nos.  IX  and  X.  Later,  they  were 
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....*  study  animals.  As  a  result,  it  has  been  assumed  that 


they  are  vr.pic  .a  of  .ha  disaaoc  syndrome. 


Infc-ctior.  Studies  with  bleed  Serum 

-  ■  :  .her  establishment  of  the  role  that  blood  plays  as  a  carrier  of 

.  .  ..-us  .  pant  of  this  disease,  blood  was  withdrawn  frem  Calf  No.  IX  on 

2;  t  of  th.  blood  was  employed  for  inoculation  of  culture  media  while  the 

re  .  rg  vs  hold  ir.  the  refrigerator  for  serum,  production.  Tho  blood  was  examined 
ir.  preparations  and  in  hanging  drop  preparations  and  was  inoculated  into 

all  cf  the  media  a-/ ail  bole  (agar.,  glycerin  agar,  blood  agar,  blood  serum.,  serum 
agar,  broth,  scrum  broth,  sugar  broth,  glycerin  broth,  and  potatoes).  The  results 
of  the  microscopic  ar.u  cultural  studies  were  negative.  Similar  results  had  been 

obtained  with  thu  sc sis  that  were  performed  on  the  blood  from  spontaneously  ill 
steers  r.r.c  on  calves  Nos.  I  to  VIII. 


■11. 


Cn  2I4  Nay,  abundant  quantities  of  serum  were  obtained  from  the  blood  that 
had  been  held  in  the  refrigerator.  This  was  filtered  through  a  Chamberlana 
candle  filter;  the  filtrate  was  free  from  visible  and  cultivctable  microorganisms. 
Within  2Ii  hours,  I4  cc  and  6  cc  quantities  were  injected  subcutaneously  into  Calves 
Nos.  XI  and  XII  respectively.  Both  of  these  calves  were  kept  in  a  special  stall 
and  were  cared  for  by  a  special  attendant.  On  6  June,  Calf  No.  XII  became  ill 
and  exhibited  numerous  lesions  in  the  regions  of  the  muzzle  and  the  mouth.  At 
the  time  the  animal  was  slaughtered  on  26  June,  near  the  lesions  on  the  muzzle 
and  mouth,  three  lintel-sized  areas  with  dull  centers  and  segmented  surfaces 
were  found  on  the  mucous  membrane  of  the  esophagus.  The  stcm.ach  and  intestine 
of  this  animal,  however,  did  not  exhibit  any  lesions.  Calf  No.  XI  did  not  become 
ill. 

Since  in  the  study  of  the  transmission  of  the  disease  via  blood  in  the  case 
of  calves  Nos.  IX  and  X,  another  possible  means  of  infection  other  than  through 
the  injected  blood  cannot  be  completely  ruled  out  with  certainty,  two  additional 
ca'ves.  Nos.  XIII  and  XIV,  were  injected  subcutaneously  and  intravenously  on 
12  June  with  blood  from  Calf  No.  XU.  The  calves  were  kept  in  a  separate  building 
and  were  taken  care  of  by  an  attendant  who  had  not  previously  come  in  contact 
with  the  study  animals.  Calf  No.  XIII  had  received  6  cc  of  blood  subcutaneously 
while  Calf  No.  XIV  received  8  cc  intravenously.  Calf  No.  XIII  became  ill  on 
28  June  and  Calf  No.  XIV  on  26  June.  Both  showed  symptoms  similar  to  those 
observed  with  Calf  No.  III. 

In  the  case  of  calves  Nos.  XIII  and  XIV,  it  was  noted  that  for  about  7  to  8 
days  after  appearance  of  the  disease,  suspicious  lesions  on  the  mucous  membrane  of 
the  mouth  were  observed  which  disappeared  again  within  2h  hours.  Relapses  occurred 
in  these  animals  and  noticeable  lesions  were  still  being  observed  in  October  of 
19  Oh. 
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The  tranu.'.tcrior.  studies  that  were  carried  oat  showed  the  possibility  of 
transmission  net  only  by  products  of  the  disease  but  also  by  blood  and  filtered 
bleed  serum,  far  In;;  the  transmission  studies  with  products  of  the  disease  and 
w blood,  all.  of  -he  study  animals  developed  the  illness.  On  the  other  hand, 
o:.ly  one  of  t ha  v.\,  animals  injected  vith  blood  scran  became  ill.  The 
nr .ror.rc  of  the  disease  occurred  after  incubation  periods  of  various  lengths. 

In  the  case  of  the  native  material,  the  first  symptoms  appeared  after  lL  days. 
Nith  material  from  the  second  generation,  the  symptoms  appeared  in  13  to  15  days. 
..itr.  intravenous  and  subcutaneous  injections  ,  in  one  case  they  appeared  after 
2  to  3  days,  while  in  another  case  after  Xlt  to  16  days.  In  the  case  of  the 
transmission  studies  with  serum,  the  symptoms  appeared  after  15  days. 

For  the  purpose  of  obtaining  additional  information  on  the  infectiousness 
of  blood  and  unfiltered,  as  wall  as  filtered  serum,  twelve  additional  cattle 
were  obtained  and  were  kept  available  at  another  site.  These  cattle  ranged  in 
age  from  1>-  to  2  years. 

The  materials  for  these  additional  transmission  studies  was  obtained  from 
Calf  ?,To.  XIV.  On  8  July  190b,  when  severe  lesions  appeared  in  this  calf's  mouth, 
blood  was  removed  from  the  animal.  A  fraction  of  the  blood  was  defibrinated 
while  uh-j  remainder  was  refrigerated  for  serum  production. 

Cl  ths  twelve  animals  placed  at  out  disposal,  eight  (in  pairs)  were  placed 
four  corners  of  a  large,  spacious  stall  located  at  the  Veterinary  High 
-  ...  In  the  corners  diagonal  to  each  other  with  found  the  animals  designated 
as  Nos.  XV,  XVI,  XVII,  and  XVIII.  Nos.  XV  and  XVI  were  free  while  Nos.  XVII  and 
XVIII  were  kept  together.  Cattle  Nos.  XV-X7III  served  as  study  animals  while 
the  remaining  animals  ( XIX-.' VC  I )  served  as  controls.  On  9  July,  Nos.  XV  and 
XVI  <  "'h  received  .-uccutaneously  It  cc  of  unfiltored  blood  serum,  while  Nos. 

; . Z  :  at  XVTTI  received  10  cc  and  li  cc  of  defibrinated  blood  respectively*  The 
tu.'-  •;  was  ..i,  .cted  contained  a  small  amount  of  red  blood  cells. 


At  the  firsm  inspection  on  16  July,  typical  diseased  arcs  ye  re  observed  on 


the  mucous  membrane 


the  oral  cavities  of  Mas.  X’/II  and  XVIII.  Those,  how¬ 


ever,  had  disapti.sv.v-;  by  the  time  of  the  ntxt  examination  or.  19  July.  The 
disease  loci  were  found  especially  on  the  udgus  of  the  gum.a  a.-.d  on  the  in3ide 
of  the  louer  lip.  '.’hen  the  animals  wore  ro-e>:a..'.Lm;J  on  21.  an  !  do  July,  altera¬ 
tions  t.vru  no  longer  ..oticoable.  For  the  first  time  on  9  .-u; — ,  in  the 

case  c.  a..ircala  ..is.  ...II  ar.d  XVIII,  diseased  area  raning  up  to  vhc  siua  of  a 
ten  pfennig  piece  wore  present  on  the  edge  of  the  hard  palate  as  well  as  on  the 
mucous  membrane  of  the  lower  lip  and  tongue.  In  the  case  of  animal  Mo.  XVII, 
a  li^ht  iuu  i o;-t.uu.j..  on  the  skin  was  also  observed.  This  disappeared  several 


days  later. 

In  the  case  of  the  animals  injected  with  serum  and  with  the  control  animals, 
r.c  .  orniciffis  lesions  in  the  oral  cavity  ware  observed  during  tne  specified  period 
of  -  \s  a  vo suit,  these  animals  were  later  re-employed  in  other  experiments. 

T.  studies  show  that  infection  can  be  accomplished  by  means  of  injections 
of  dui’iorinate  blood  whereas  the  injection  of  blood  serum  does  not  appear  to  lead 
to  any  infection. 

In  the  last  study  carried  out  by  us,  blood  was  removed  from  animal  No.  XVII 
on  9  August  190li.  20  cc  of  the  separated  serum  were  filtered  through  a  Chamberland 
candle  filter.  The  filtrate,  like  the  blood  from  which  it  was  derived,  appeared 
to  be  free  from  detectable  microorganinxs.  On  10  August  1901,  10  cc  of  the  serum 
were  injected  into  animals  Nos.  XXIII  and  XXIV.  Unfiltered  serum  was  injected 
into  animals  Nos.  XXV  and  XXVI. 

During  a  month-long  observation  period,  these  animals  did  not  become  ill. 

After  that  time,  we  did  not  have  the  opportunity  to  observe  the  animals  again. 

The  results  of  the  transmission  studies  with  blood  serum,  which  were  carried 
out  on  cattle  Noe,  XV  through  XXVT,  did  not  correlate  exactly  with  the  earlier 
studies.  All  of  the  cattle,  which  were  injected  with  untreated  blood  taken  from 
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;oc;  -Vi.  In  contrast,  of  the  t..o  calves  (X'os.  XI  and  XII),  vhich 
ir.jucfjd  vlor.  filtered  bleed  sere.-.,  only  cue  (X'os.  HI)  became  ill.  Of 
the  yo~n;  etfi.v.,  XV  cr.i  X77,  vhich  wore  injected  with  unfiltered  scrum  and 

animals  W.s.  :  •  -  >::*1VT ,  Vhich  v.re  injected  with  unfilterod  and  filtered  serum, 
none  boon. ill.  Vised  on  the  positive  transmission  attempt  with  one  calf  us in" 
filtered  scrum,  it  car.  be  concluded  that  the  virus  responsible  for  the  disoaso 
process  in  question  hero  is  filterable.  The  only  interpretation  of  the  negative 
results,  however,  is  that  the  blood  serum  of  the  ill  animal  does  not  always  contain 
the  Infectious  virus.  This  conclusion  is  supported  strong  by  the  studies  with 
cattle  Mos*  XV-XVTII.  In  this  study,  those  animals  injected  with  defibrinated 
blood  became  ill  whereas  the  animals  injected  with  sarun  prepared  fren  the  same 
blood  remained  healthy.  Dor  conclusion  is  tentatively  based  on  the  varying 
behavior  of  blood  serum  obtained  from  diseased  animals. 

In  toe  case  of  the  evaluation  of  the  results  obtained  from  transmission 
studies,  cr.e  must  take  into  consideration  the  fact  that  older  animals  are  more 
cif’-;  .  .  It  zo  indue v  than  younger  ones  as  a  general  rule.  In  the  case  of  two 
covs,  6  and  9  years  old,  we  were  successful  in  infecting  them  only  after  a  second 
attempt  -_ing  virus  material  implanted  in  the  mucous  membrane  of  the  oral  cavity. 
The  infections  that  v.-rc  induced  wore  quite  light.  In  the  case  of  a  three  year 
old  .  ,11,  a  triplu-  injection  of  the  virus  material  employed  with  the  cows  did 
not  give  any  positive  results.  The  animals  which  were  made  available  to  us  at 
another  site  ranged  in  age  from  1-|-  to  2  years.  The  calves  used  in  the  first 
study  rs. fed  from  y  to  1  year  old  at  the  most. 

it  should  bo  pointed  out  that  the  disease  process  in  all  of  the  animals  was 
root.  w.  to  the  mucous  rr.om.brane  of  the  oral  cavity  and  the  muzzle  and  that  only 
in.  a  animals  ft z  scab  formation  on  the  skin  observed.  Opon  dissection  of 
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study  animal  Ho.  XII ,  alterations  on  the  mucous  membrane  of  the  esophagus  wore 
also  found.  Oil  the  other  hand,  in  no  cases  were  lesions  in  the  area  of  the 
nasal  mucous  membrane,  the  conjunctiva  of  the  eye,  or,  in  the  coso  of  female 
animals,  on  the  mucous  mombrano  of  the  vagina  ever  observed.  Even  when  infectious 
materials  were  transferred  from  the  oral  cavity  of  infected  animals  to  the  areas 
just  mentioned,  these  area  did  not  produce  lesions. 

Spontaneous  Transmission  of  The  Disease 

In  the  stall  at  the  Hygienic  Institute,  in  which  the  first  five  calves 
infected  apt,  five  additional,  uninfected  calves  were  also  kept.  Of 

the  letter,  two  became  ill  at  the  end  of  June  and  two  more  in  the  beginning 
of  July  190li.  From  this,  it  can  be  concluded  that  spontaneously  transmission 
of  the  disease  from  animal  to  animal  can  occur. 

Nature  of  The  Infectious  Agent 

During  the  discription  of  the  transmission  studies,  it  was  already  pointed 
out  that  it  was  not  possible  to  detect  microorganisms  in  the  blood  used  to  elicit 
the  disease.  As  a  result,  it  can  be  concluded  that  the  causative  agent  is  neither 
a  protozoan  nor  a  bacterium.  Since  in  one  case,  transmission  of  the  disease  was 
successfully  carried  cut  using  a  filtered  blood  serum,  the  infectious  agent  must 
be  classified  as  filterable  and  ultravisible  like  the  infectious  agents  of  foot- 
and-mouth  disease,  fowl  plague,  and  chicken  pcs. 

In  sections  through  diseased  mucous  membrane  areas  vere  found  bacteria  of 
various  shapes  and  ci2es.  This  would  not  have  been  expected  based  on  the  pre¬ 
vious  conclusions.  Control  studies  with  healthy  animals,  however,  shoved  that 
these  b-.cteris  Ve]  - r.rsd  to  the  flora  noraally  associated  with  the  mucous  membrane 
of  healthy  cat*'.'. . 
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rfiptol  n~y  of  The  Lesions  cn  The  Mucous  Membranes  T 

During  tho  early  stages  o?  the  disease ,  the  mucous  membrane  is  aistinquished 
mncroscopicaily  by  its  strong  inflammation,  swelling,  and  by  0  yellowish  color. 
From  perpendicular  sections  through  the  mucous  membrane,  vhich  here  been  stained 
with  hc-oloxylir.-c.csin,  methylene  blue,  cr.d  rush  sin,  one  can  observed  at  tho 

dir -  ■  ......  iou  towing:  the  epithelial  layer  is  significantly  dispersed; 

the  pupil Iso  rrj  increased  in  sice  end  length;  in  the  layers  of  the  mucosa 

laying  solo:)  the  c.~ ..Hum,  tho  blood  vessels  are  fully  swollen;  and  there  are 

nu.  .ors..;:  white  i  :.c:  ...11s  present  in  the  area  of  the  mucosa.  If  tho  individual 

crc.-:s-.-v-cticnj  .re  »..m. .lined  closely,  the  cells  of  tho  connective  tissue  of  the 
mucosa  ar^  found  to  to  pushed  apart  and  abundant  numbers  of  white  blood  cells  are 
pro-sent  in  the  interstitial  are-3S.  The  vessels  are  completely  filled  with  red 
and  -/cite  blood  cells  cr.d  are  surrounded  by  a  layer  of  white  blood  cells.  The 
border  between  the  r.ucosa  and  the  epithelium  of  the  Stratum  cylindrical  is  in¬ 
distinct.  Between  these  tubule  epitholia  and  the  cells  of  the  Stratum  gemina- 
v  1 .  . . i  ..iouct-d  above  it,  numerous  multi-nucleated  leucocytes  were  found.  The 
of  .ho  Stratum  germinativura  exhibit  mostly  small,  unstained  areas  which 
h.-v.  t  esc d  in  size  and  number  as  compared  to  those  of  the  Stratum  granulosum. 

The  .  ..re  invariably  found  in  the  Stratum  granulosum  cells.  The  Stratum  lucidua 
and  ccrncum  is  present,  however,  as  a  homogenous  layer. 

In  v.'.a  second  stage,  during  which  the  epithelial  layer  over  the  center  of 
the  diseased  area  has  lifted  off,  ona  finds  papillae  which  have  only  a  small 
epithelial  layer.  Sometimes  the  papillae  themselves  are  danaged  at  the  top. 

The  res  margin  surrounding  the  epithelial  defect  of  the  diseased  area  is  dis- 
aincuiw.ved  by  a  strong  vacoulo  formation  in  the  cells  of  the  Stratum  germinativm* 
The  Scrotum  cornaum  here  has  partially  disappeared.  The  papillae  and  the  mucosa 
ulcerations  similar  to  these  -escribed  for  the  earlier  stage. 
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The  third  sto ~~  is  dis cinquished  by  a  marked  decrease  of  white  bleed  cells 
in  the  mucosa  and  papillae  as  well  as  a  decrease  in  the  transverse  lir.es  of  the 
papillae.  On  the  ether  hand,  the  papillae  have  beer,  noticeably  increased  in 
length.  ..a  a  result,  the  epithelial  tissues  between  papillae  sppaur  as  narrow 
ridges.  the  newly  formed  epitholial  layer  at  the  base  of  the  cavity  gives  the 
spprr.rar.cu  of  a  railing  in  which  one  can  differentiate  bars  and  free  panels. 

The  bars  can  be  regarded  as  thin  layers  of  epithelial  material  which  originated 
from  the  depressions  of  the  papillae.  In  these  bars,  the  epithelium  has  already 
assumed  its  normal  orientation  and  statoj  above,  one  car.  observed  granulation  and 
light  eornification  occurring  at  the  tops  of  the  papillae.  The  freo  panels  con¬ 
stitute  the  tissue  substances  which  form  at  the  upper.-part  of  the  damaged  papillae. 
Ucxt,  the  border  between  the  top  of  the  papillae  and  the  cells  located  above  is 
scarcely  discernable.  The  cells  themselves  consist  of  eptholium  with  large 
vacuoles  and  white  blood  cells  laying  between  thin  amorphous  masses.  The  upper 
section  of  this  area  does  not  constitute  a  homogenous,  smooth  surface.  Rather, 
the  cell  substances  originating  from  the  tops  of  the  papillae  are  prominent 
above  the  normal  epithelial  surface.  As  a  result  of  this,  the  surface  covering 
of  these  areas  still  exhibits  a  macroscopically  detectable,  irregular,  uneven 
appearance. 

In  the  fourth  or  convalescent  stage,  the  symptoms  of  inflammation  have  for 
the  most  part  disappeared.  Also,  above  the  papillae,  epithelium  free  from  white 
blood  cells  begins  to  form.  As  a  result,  the  epithelium  again  possesses  its 
normal,  uniform  appearance.  In  the  Strata  lucidun  ana  corneun,  one  can  still  see 
decomposed  white  blood  colls  either  isolated  or  in  clumps.  In  this  area,  when 
the  prcoe£3  has  spread  up  tc  the  papillae  themselves,  the  papillae  were  found  to 
chr. i\.  r.ftsr  recovery.  Ir.  these  cases,  the  diseased  cress  then  lay  somewhat 
bol.  .  intract  surrounding  tissues.  During  stages  2  and  3,  one  finds  among  the 
cells  she  diceas'-s  area  that  lie  rear  the  surfaco,  microorganisms  of  various 


r'.:.:  ..  {  .,;in  s..v.  m.i  u.:  rods,  cocci,  particularly  streptococci)  when  the  tissues 
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vita  : n-ecsin,  fuchsin,  and  methylene  blue.  Similar 


microorganisms  how  boa;.  found,  -'s  ejected,  in  the  mucous  membrane  tissues  from 
normal  ov  cr.  .ruuu  ccc..  .ions.  Ac  s  result,  those  findings  do  not  hove 
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auscccr.iul  tr».:.:.'isoicr.  si  the  disease  from  spontaneously 


to  calwj,  unick  and  boor,  kept  in  a  :'sr  distanct  barn  and  fed  ur.ob- 
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;tar,  ss  veil  cu  through  the  successful  transmission  of 


the  _ _ c.  e  to  or.ui  cattle  using  infectious  materials  and  blood  from  the 

csl\>. i.  .  -..a;.  that  the  disease  is  contagious  and  that  the  infectious 

agent  a*-.-,  he  found  in  the  blood.  As  already  acclaimed  above,  it  must  be  con- 
clw-1  i-v-.  the  cr.a  positive  transmission  attempt  that  the  infectious  agent 
belongs  to  the  filterable  group.  V.'ith  that  it  is  also  agreed  that  with  none 
of  the  ill  animals  vas  it  possible  to  demonstrate  a  microorganism  which  could 
be  considered  to  be  the  infectious  agent  using  the  investigative  methods 

t 

employed. 

The  disease  erupted  after  an  average  incubation  time  of  two  weeks  during 
our  studios.  It  is  clinically  characterised  as  a  feverless  stomatitis  which 
leads  to  the  formation  of  small  nodules  with  red  margins.  There  is  no  des¬ 
truction  of  the  general  state  of  health  of  the  animal.  The  nodules  can  run 
tecu.uvV  .nd  form  1  i-rger  nodules.  The  nodules,  which  con  appear  on  all  parts 
of  the  mucous  r.ombrur.a  of  the  mouth  and  on  tho  nasal  passages,  are,  first  of 
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ca.  l..tor  they  toko  on  a  yellow  to  gr  ;  i  d:  cel or.  Vo 


cr.  . - ■. 


:cr.  ..ion  of  pustules  and  blisters.  In  later  stages 


V.lr.osj,  tr.u  affect-  epithelium  is  lost.  Consequently,  sharply  co- 
. .  .  usually  rvur.a  ^-  vltics  appear  in  the  centers  of  the  nodules.  The 
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bases  of  the  cavities  are  lightly  granulated  and  have  a  different  color  as 
compared  to  tho  mucous  membrane,  When  the  mucous  membrane  is  pink-*red  in 
color,  the  base  of  si  •.  cavity  will  have  a  more  rod  color,  Tn  tho  coco  of  a 
dnrk-u',vey  mucou:,  .  .-..ns,  the  baso  will  bo  mere  darkly  colored.  During  these 
stage  s,  the  dis  -oa  grows  cut  from  the  periphery.  Later,  tho  epithelium 

prelii*. rates  rc;  idly  on  and  between  tho  papillae. of  the  mucous  membrane  of  the 
tongue.  Yho  ncv.ly  .'urr.wd  epithelium  exhibits  a  yallowioh  color  due  to  the 
deterioration  of  white  blood  cells  as  demonstrated  in  the  histological  investi¬ 
gations,  Ultimately,  about  the  eigth  day  after  oppoaronee  of  the  nodules, 
healinc  begins  as  a  result  of  normal  epithelium  formation.  The  formation  of 
new  epithelium  tissue  commences  simultaneously  in  the  centers  and  on  the  edges 
of  the  erosions.  Tho  epidermal-covered  areas,  which  have  a  dull  red  color, 
aoon  expand  so  that  after  a  week  or  so,  snail  areas  with  a  neu  epithelial  covering 
•ppoar«  Those  oreac  can  be  distinguished  from  the  surrounding  tissue' on  the 
basi3  of  the  increased  redness  anc  roughness.  Both  of  these  symptoms  disappear 
almonst  completely  after  a  month.  In  the  case  of  deep-seated  lesions,  the 
healing-process  is  delayed  quite  significantly.  In  these  cases  and  as  a  result 
of  often  occurring  rclapsos,  the  illness  con  persist  for  months. 

— ~  one  bi-.u  that  lesions  are  present  in  the  oral  cavity,  the  animal 
usually  exhibits  few  additional  symptoms  of  the  disease.  Whether  scab  formation 
on  tho  skin,  which  v.  us  observed  with  only  a  few  study  animals >  .  would  be  con¬ 
sidered  to  bo  a  -or.  of  the  disease,  must  be  determined  by  additional  investi¬ 
gations.  In  the  cauo  of  the  animals  observed  by  us,  neither  to:  oc-rature  elevation, 
loss  of  appetite,  nor  alteration  in  salivation  was  observed.  Only  in  the  case  of 
verv  ill  --Iv  :  6j;.cral  state  of  health  somewhat  impaired.  In  these 

cases,  tho  hair  covering  was  shaggy  and  a  foul  odor  frem  the  oral  cavity  was 
noti  table. 

Tho  histological  study  cf  the  diseased  creB3  of  the  mucous  membrane  of  the 
moir  >  -heu-d  that  the  nodule-f  omir.g  elevations  were  composed  on  exudative 
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in.'.:  mnations  which  vara  restricted  tc  ravrral  papillae  and  small  papillary 
groups.  The  disease  process  anatomically  was  very  similar  to  papular  inflam¬ 
mation  of  tho  epidermis  -  eczema  papulonun.  As  a  result,  wa  hovo  proposed  tho 
designation  Stomatitis  pars  I  cur.  infect,  lam  of  cattle  for  this  disease. 

After  an  i:.;  / . etion  of  the  literature,  vo  believe  firstly  that  the  disease 
h.»’j  i;ot  yet  bear.  uuscribed.  It  was  called  to  our  attention,  however,  that  a 
retort  in  the  hr  a  m...  dings  cf  tr.e  Seventh  International  Veterinary  Congress  at 
.  •:  :i„ii  ci-acr.;  .1  a  similar  disarue.  Professor  Hess  in  his  reference  con-  ' 
c  g  the  cc-r.tiwl  of  hcoi’-anb-mouth  disease  described  a  peculiar  eruption 
vhiv'..  c  -  tic  b_  eo...";  so  with  the  contagious  disease  wo  have  been  concerned  with. 
Ke  c.rraed  ou.  the  following  investigations  with  regards  to  this  other  disease: 

•»  A  peculiar  eruption,  which  appears  on  bam  and  grazing  animals,  and  i3 
possibly  identical  to  tho  "blister  eruptions  mentioned  in  the  literature  syn. 
aphthous  sporadic  flaps",  may  occur  in  the  form  of  benign  flaps.  The  disease 
affects  cattle  and  calves  ar.d  begins  with  an  easily  recognizable  loss  of 
appetite  and  insignificantly  increased  foaming.  In  the  mouth  of  the  animals, 
there  is  u  slightly  increased  temperature,  some  sensitivity,  and  reddening  in 
placer.  Tn  older  cases,  there  is  a  yellowish  discoloration  of  the  mucous 
membra..-  of  ire  mouth  arid  distinct  swelling  of  the  papillae.  In  very  fresh 
cases,  cr.e  fur.  a  on  the  tip  of  the  tongue  end  in  very  extensive  amounts  on  the 
mucous  membrane  of  the  mouth,  on  on  the  edges  of  tho  lip,  hempseed-  to  pea-sized, 
fcricht  r*r*  —  *— l-1  r.adulcs  which  have  a  small  grey ,  rapidly  bursting  blister 

in  their  center.  After  bursting  are  always  formed  small,  lintel-  to  pea-sized, 
more  or  less  nun or-  - s  lightly  running  together,  ana  then  becoming  at  the  most, 
fivc-fr* nc  sit  -i;  lightly  painful,  always  superficial  abseccacoc  of  the  mucous 
mambraiio  (ercs:.—-..  The  obscccscos  can  be  observed  in  the  narcc,  on  the  sides 
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of  vi'.o  T.rr.c,  and  on  the  muzzle.  In  these  are  ns,  there  is  a  great  deal  of  similarity 
to  the  aboecesses  associated  with  malignant  catarrh.  The  ab accesses  are  very 
quickly  covered  •with  a  brownish  scab.  Tr.  sdaiticn,  abaeecascs  arc  found  on  the 
mouth-side  of  the  lover  lip,  on  on  the  toothless  edge  of  the  upper  jaw,  on  the 
odeer  or.’,  corners  of  the  lips,  cn  the  buccal  i.;ucou3  membrane,  in  the  throat,  on 
the  tip  of  the  tongue,  and  near  to  and  in  front  of  the  li cements  of  the  tongue. 
Fresh  absecessco  have  a  red  surface  with  a  yellowish,  cheesy  covering  ar.d  bright 
or  bluc-rea,  swollen,  sharp  edges.  In  the  case  of  old  absecesses,  the  surface 
is  yellowish,  dry,  inflamed,  and  is  raised  above  the  healthy  surrounding  tissue. 
Healing  of  the  erosions  takes  place  with  five  to  eight  days  leaving  behind  small, 
isolated  or  diffuse,  yellow,  r ought,  blue-red  or  yellow  patches,  or  small,  very 
slightly  raised,  yellow,  rough,  dry  epithelial  proliferations.  The  general 
state  of  health  is  not  impaired.  The  animal  shews  neither  fever  nor  a  reduction 
in  milk  production.  The  disease  always  proceeds  in  a  benign  manner  and  there 
are  no  after-effects.  It  is  not  transmitted  to  other  animals  by  mouth  mucous. 

There  ore  several  properties  of  this  disease  which  characterize  it,  namely,  the 
general  state  of  healthy  of  the  animal  never  suffers,  the  back  of  the  tongue  and 
the  feat  remain  normal  always,  and  the  characteristic  blister  L served  with  hoof- 
and-mouth  disease  w^th  subsequent  mucous  membrane  lesions  and  the  typical  cica¬ 
trisation  (scarring)  are  absent.  This  benign  mouth  affliction  can  be  anatomically 
described  as  a  follicular  catarrh  of  the  oral  mucous  membrane.  However,  the 
etiology  of  the  disease  is  not  known*  The  owner  considered  the  presence  of  ant 
and  worm  hill,  which  are  frequently  found  in  greus-poor  fields  ar.d  pastures  during 
later  summer,  to  be  the  cause  of  the  disease.  I  believe,  however,  that  this 
disease  must  be  attributed  to  noxious  agents  in  the  feed  which  are  present  in  the 
grass  during  the  summer  and  in  the  hay  during  the  winter". 


ui rear. studies  cr.s  cescri  tad  by  ts  is  different  fron  that  described 
by  ;!.rM  ..van  e.;.ir-..-jy  disregarding  the  cor.U~itns  properties  detected  by  us, 
la  t:  ;  v  j  have  r  r  observed  blisters.  Tr.a  designation,  "sporadic  aphtha", 
vc.u'.r,  reforu,  :.o.  bo  suitable  Tor  The  disease  described  by  us.  Since  the 
r.'av ,  aha,  s  . notes  in  veterinary  medicine  blisters  on  the  mucous  membrane  of 
the  acuta,  spathic  stomatitis  would  as  a  result  be  synonymous  with  vesicular 
•;tc ...  v'.ti..  ( I-rir  e.  er,>  r-froaner.  Handbook  of  buscialized  Pathology  and  Therapy 
of  1^..  ovic  Animals,  6th  edition,  p,  6).  Alco,  the  designation  "follicular 
catarrh  of  the  oral  raucous  membrane"  would  not  bo  acceptable  if  one  considers 
that  wculd  be  made  to  "follicular  rhinitis".  The  reason  for  this  is  that 
alter- ticr.s  of  the  mucous  gland,  which  is  diseased  in  the  case  of  follicular 
rhinitis,  are  absent  in  the  case  of  the  disease  in  question  hero.  Nevertheless, 
tie  -  c  coca rib:  d  by  Hess  agrees  with  the  stomatitis  papulosa  observed  by 

■  .r.y  way.-,  v  -  nr. curse,  therefore,  that  Hess  also  observed  this  disease 
•  he  confused  two  different  diseases. 

Differential  Diagnosis 

i-v.. otitic  papulosa  infectiosa  of  cattle  can  be  differentiated  from 
so-called  sporadic  aphtha  and  from  aphthous  fever.  Stomatitis  papulosa  can  be 
cisti.v.uiched  from  both  diseases  by  the  absence  of  blisters  and  pustules. 
Norecv.r,  it  can  also  be  differentiated  from  aphthous  fever  in  that  it  involves 
only  t.-.c  oral  cavity  and  not  the  skin  and  hooves,  -  ‘  ’ 
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